In her book Fiction and Metaphysics (1999) Amie Thomasson, influenced by the work of Roman Ingarden, develops a phenomenological approach to fictional entities in order to explain how non-fictional entities can be referred to intrafictionally and transfictionally, for example in the context of literary interpretation. As our starting point we take Thomasson's realist theory of literary fictional objects, according to which such objects actually exist, albeit as abstract and artifactual entities. Thomasson's approach relies heavily on the notion of ontological dependence, but its precise semantics has not yet been developed. Moreover, the modal approach to the notion of ontological dependence underlying the Artifactual Theory has recently been contested by several scholars. The main aims of this paper are (i) to develop a semantic approach to the notion of ontological dependence in the context of the Artifactual Theory of fiction, and in so doing bridge a number of philosophical and logical gaps; (ii) to generalize Thomasson's categorial theory of ontological dependence by reconstructing ontological categories of entities purely in terms of different structures of ontological dependence, rather than in terms of the basic kinds of entities the categorical entities depend on.
Introduction
In her book Fiction and Metaphysics (1999) Amie Thomasson, influenced by the work of Roman Ingarden, develops a phenomenological approach to fictional entities in order to explain how non-fictional entities can be referred to intrafictionally and transfictionally, for example in the context of literary interpretation. The main aims of this paper are (i) to develop a modal-semantic approach to the notion of ontological dependence in the context of the Artifactual Theory of fiction, and in so doing bridge a number of philosophical and logical gaps; (ii) to generalize Thomasson's categorial theory of ontological dependence by reconstructing ontological categories of entities purely in terms of different structures of ontological dependence, rather than in terms of the basic kinds of entities the categorical entities depend on.
Fictional entities as a result of creation
The key to Thomasson's realist approach to literary fictional entities lies in her acknowledging their full ontological status, i.e., considering them as denizens of our world, like armchairs, elephants or galaxies. According to Thomasson, fictional enti- ties are inhabitants of the actual world just as non-fictional ones are. On the one hand, they are creations, or more precisely, artifacts, and as such, existent objects, like tables or buildings. 1 On the other hand, they are abstract creations, like marriages, universities and theoretical entities postulated by physical theories, and are tied to the everyday world by their dependence on readers, authors and copies of texts.
In her book Fiction and Metaphysics, Thomasson identifies several types of ontological dependence. We will confine our discussion to only two of these, namely historical and constant dependence. These have their roots in Ingarden (1931 Ingarden ( , 1968 , who made a distinction between derivation, i.e., the dependence of an entity on another in order to come into existence, and contingency, or the dependence of an entity on another in order to remain in existence. We will classify these as types of ontological dependence. 2 According to Ingarden, a fictional character is created by an author who constructs sentences about it. Fictional entities thus have a derivative dependence on their creators. Yet they are considered to be kept in existence thereafter not by the imagination of any individual, but by words and sentences:
We can begin by distinguishing between constant dependence, a relation such that one entity requires that the other entity exist at every time at which it exists, from historical dependence, or dependence for coming into existence, a relation such that one entity requires that the entity exist at some time prior to or coincident with every time at which it exists. (Thomasson 1999, p. 29) 1 As we will discuss further on in the paper, instead of creation we speak of codification. 2 In fact, Thomasson speaks of existential dependence. Saying that Y existentially depends on X could suggest that the existence of Y entails the simultaneous existence of X; this precisely need not be the case in connection with historical dependence. The idea that Y depends for its existence on X is, we think, somewhat more conveniently expressed when speaking of ontological dependence.
Thomasson combines the notions of historical and constant dependence with the idea of rigid and generic dependence. The fictional character Holmes is historically dependent on Conan Doyle. Moreover, the ontological dependence is, in this example, of a rigid kind: Holmes depends historically on one fixed individual, namely Conan Doyle. After Conan Doyle's death Holmes survives as an abstract artifact because Holmes is ontologically sustained by copies of Conan Doyle's texts, as we will discuss below-the dependence on copies is of a generic kind since there is no fixed copy on which Holmes depends.
Ontological requirement in a modal-temporal framework
Thomasson's use of the notion of ontological dependence strongly suggests that if we set this notion in a formal semantic framework it should be thought of in modal terms. Moreover, the corresponding semantic framework can be developed within a structure (i.e., the Cartesian product) of possible worlds and moments of time. Thomasson writes:
Assuming that an author's creative acts and literary works about the character are also jointly sufficient for the fictional character, the character is present in all and only those worlds containing all of its requisite supporting entities. If any of these conditions is lacking, then the world does not contain the character. If Doyle 3 does not exist in some world, then Holmes is similarly absent. If there is a world in which Doyle's work were never translated at all and all of the speakers of English were killed off, . . . then Sherlock Holmes also ceases to exist in that world . . . (Thomasson 1999, p. 39) Indeed, it is a semantic consequence of Thomasson's approach that the artifactual feature of fictional entities becomes clear only in connection with the assumption of a multitude of worlds. This is because they are ontologically dependent entities. Any such entity requires, for its existence, another entity-its maker-whereas the converse requirement does not prevail. Again, the notion of requirement only receives its sense in relation to a number of possible worlds. That X requires Y means that in each of those several worlds, X exists only if Y does. For instance, Sherlock Holmes exists only in those worlds in which Conan Doyle exists or has existed, even if there are possible worlds and times in and at which Conan Doyle exists but Sherlock Holmes does not.
Thomasson's definition of ontological dependence is based on what we might call a modal requirement relation. 4 We begin by distinguishing different sorts of rigid modal requirements, and then, in the following sections, we introduce the corresponding definitions of ontological dependence based on the modal requirement relations.
To avoid misunderstandings, Thomasson neither developed a formal semantics nor deployed the distinctions we introduce below.
When describing the notion of dependence, we take the relevant structure of worlds and times to be a framework (W, R, T, <) consisting of a set of worlds, W, ordered by an 'accessibility relation', R, and a set of times, T, ordered by an earlier than relation, <. 5 The relation R can be interpreted in different ways depending on how we wish to delimit our notion of dependence. In particular, the more accessible the worlds, the stronger the notion of dependence. To mention a couple of examples, R might be determined via epistemic considerations, or it could encode what is compatible with a physical theory, or what is 'historically possible'. The only restriction on R is that it must have a suitable relationship with the ontological category of fictional entities and other artifacts. If an artifact is created in w, and v is R-accessible from w, then the artifact must be related in a certain way to its creator in v as well. Further details on this point will be provided when we discuss the notion of uniform historical requirement below.
We assume that each world-time pair (w, t) is associated with a set of individuals, denoted D w,t , and termed the domain of the world w at the time t. Intuitively, then, the domain consists of those individuals that exist in world w at time t. The domains of distinct world-time pairs may but need not overlap. 6 Given a framework (W, R, T, <), when we speak of individuals without specifying a world and a time, we mean any inhabitant of some of the relevant domains, i.e., an element of the set ∪ (w,t) W×T D w,t .
We wish to use our modal-temporal framework to capture what Thomasson calls 'historical rigid dependence'. Let us begin with the following, more general notions.
[D1] [LocalModal Requirement] We say that X locally requires Y in world w 0 at time t 0 iff the following condition holds: if X exists in w 0 at t 0 , then Y exists in w 0 at t 0 . 7 Of course, this condition holds vacuously if X does not exist in w 0 at t 0 , but otherwise it imposes the condition that Y exist in w 0 at t 0 as well. We may now formulate the notions of rigid and constant generic requirement.
[D2] [Historical Rigid Modal Requirement] X historically rigidly modally requires Y in world w 0 , iff for every world w that is R-accessible from w 0 there is a time t * such that for all times t, the following condition holds: if X ∈ D w,t , then:
The fact that X historically requires Y in w 0 means, then, that in all the accessible worlds, X exists uninterruptedly from some time t* onwards, with Y existing at t*.
The time t* may vary with the world w being considered. This still leaves open the possibility that Conan Doyle's time of birth varies with the possible world he inhabits. It is worth noting that the relation defined by [D2] is not yet a relation of ontological dependence that could be deployed in the context of fictions. However, [D2] will be used further on to render an adequate notion of ontological dependence.
In the context of the Artifactual Theory, the existence of literary fictional entities is assured by the constant generic dependence on copies. In order to define this kind of dependence we will start by focusing on the notion of constant generic requirement. Unlike the term historical rigid modal requirement, the term constant generic modal requirement is to be understood as a relation to a specific set of objects, called genus:
[D3] [Constant Generic Modal Requirement] Let ∪ {X} be a set of individuals of size greater than one, where each individual exists in at least one world which is R-accessible from w 0 . We can then say that X constantly and generically modally requires some element of at w 0 iff the following condition holds for all worlds w R-accessible from w 0 and all times t:
The main underlying idea is that if a fictional character exists at a given time t, then at least one other object (say, copies of the book) of a given set must exist at that same time t. However, in order to capture the idea of constant dependence in its full generality further distinctions are required (see Sect. 6).
If is a singleton we speak of constant rigid requirement, while if it is of any greater size we speak of aconstant generic requirement. Moreover, Thomasson (1999, pp. 25-26) admits reflexive cases of constant rigid requirement in principle and points out that the notion of ontological dependence should be isolated from the wholepart relation. 8 The idea is that the study of the mereological relation should not be intermixed with ontological issues such as whether a part could or could not exist without the (corresponding) whole. We will follow Thomasson's strategy on this point and will only study cases of dependence that are ontological and not mereological in nature. This does not mean that one could not study the interplay between both at some later stage-but we will not undertake such a study in the present paper.
The elements of the formal semantics referred to above will not suffice if our aim is to characterize fictional entities as artifacts in a modal framework. Indeed, the definitions [D1], [D2], [D3] inherent in the notion of modal requirement do not preclude cases of reflexivity or symmetric ontological requirement relations. Moreover, the formulation of generic dependence in [D3] does not capture the idea that each copy, on its own, suffices for the existence of the corresponding fictional entity. Thomasson acknowledges these facts and, as we discuss below, proposes linking the notion of modal requirement with an underlying ontology. Thus, one way of viewing Thomasson's approach to fictional literary entities is to say that ontological dependence results from the assumption of some primitive ontological distinctions that restrict the notion of modal requirement. We will not follow Thomasson's strategy, but rather develop a more general alternative. Nonetheless, let us first examine the problematic cases recorded in the literature, and the responses that Thomasson's own approach provides.
Challenges to modal approaches
Beyond trivialization by reflexivity there are other problems posed by Thomasson' s approach that jeopardize the relevance of the notion of ontological dependence as defined in modal terms and which have been identified by Simons (1987) and Fine (1995) , among others, and further investigated by Correia (2005) . These include:
(a) Reflexivity: every object always requires itself for its existence (in our framework this is possible in the case of local requirement). (b) Compresence: even though two objects exist together concurrently in exactly the same worlds, this does not mean that one of them is ontologically dependent on the other (by the mere fact of being compresent)-it is not the case, for example, that Holmes and Watson are mutually and ontologically dependent, even though they always occur together. Fine (1995, pp. 271, 275) illustrates the point by means of the necessary compresence of the individual, Socrates, and the singleton {Socrates}. Necessarily, if one exists, the other does. However, despite the compresence, it seems reasonable to claim that {Socrates} depends on Socrates while the converse is not true. Indeed, while the existence of Socrates is helpful to explain the existence of {Socrates}, i.e., the set that has Socrates as its element, we would not attempt to explain the existence of Socrates by means of the existence of the singleton, {Socrates}. Additionally, the notion of compresence is ambiguous: depending on the story, it can mean that X and Y are compresent (in the story, X never occurs without Y and vice versa); but it can also mean that they are compresent from a perspective outside the fictional work. If Sherlock Holmes is present in the actual world qua a fictional entity, then so is Moriarty, although in the story Moriarty is not always present when Holmes is. It is the latter, external, sense of compresence that is relevant for the notion of ontological dependence. (c) Right-irrelevance: Let us assume that there is a necessarily existent entity. Given that if X exists, then Y exists is trivially true if Y is a necessary entity, does everything depend on this entity? 9 If this is so, and if we admit that numbers are necessary entities, then we must admit-as Pythagoreans once did-that everything is dependent on numbers. However, if we take the notion of creative act seriously, it is unlikely that we would be willing to accept that Holmes depends on the number 2. 10 (d) No fixed point for the historical dependence: Mythological characters, such as Zeus, or even some fairy-tale characters, such as Snow White, do not appear to have been created by any specific person at any specific time. Rather, they are supported by a more or less clearly delineated process of creation. Thomasson acknowledges this difficulty herself and says that sometimes the creation process is diffuse (1999, pp. 7, 140 , footnote 3). According to Voltolini (2006, pp. 49-64 ) the possible lack of a fixed point is a sign of a deeper problem that seems to undermine the usefulness of Thomasson's notion of creation for matters of reference and identity (we discuss this issue in Sect. 5.1).
The following two objections are connected with the whole-part relation which, as mentioned above, will not be addressed in this paper. However, these objections help us to understand the nature of constant generic ontological dependence, as we will discuss further on.
(e) Mereological whole-part relations: Readers will recall the well-known identity paradox known as the Ship of Theseus, described by Plutarch. The Ship of Theseus had been kept in Athens harbour for a very long time as a vestige of the battle against the Minotaur. Athenians preserved the ship by replacing all of its wooden parts until it was practically impossible to distinguish between the original parts and the new parts. Plutarch asks whether it is still the same ship or not. In our case, the point is that if we do not exclude the mereological relation in definition [D3], we might be forced to accept that a ship constantly and generically requires its parts, even if all of its parts are progressively replaced. A modern version of the paradox uses our body as an example: our body is constantly dependent on our cells even though the initial cells might have changed completely in the course of our lifetime. (f) Proper part. Let us assume that one entity, say an armchair, is a proper part of one element, say a building, of the set genus ([D3] ) and that all the other elements of , say, a city and country, contain the building. In this case, the armchair is constantly dependent on . 11
All of these counterexamples are symptomatic of the lack of a notion of ontological priority in the notion of ontological dependence formulated so far. For example, if we admit that {Socrates} depends on Socrates and not the inverse, it is because we somehow take it that Socrates has a kind of ontological priority over the singleton {Socrates}. Ontological priority has led some authors-notably Fine (1995) 12 and Lowe (1994; 1998) 13 -to combine essentialism and ontological dependence. Lowe defines the ontological dependence of X upon Y as X is essentially related to Y: it is part of the essence of X that if it exists, (it is because) Y exists. Correia (2005, p. 57) further develops the idea of ontological priority, taking as primitive the notion of metaphysical grounding. 14 As mentioned above, Thomasson (1999, p. 26) proposes linking the notion of ontological dependence to a specific ontology:
Entities can be more clearly and appropriately classified in terms of what they depend on rather than in terms of whether or not they are dependent.
In fact, her approach is based on the ontological characterization of the second term of the relation X depends on Y. More precisely, Thomasson defines a double system of ontological categories 15 based on dependence on concrete entities on the one hand and dependence on mental states on the other.
According to Thomasson, what is required by a fictional entity is not only an author as a concrete entity, but also a mental state by which it comes into existence. In such an ontology the fictional character Holmes does not depend on itself since it is not a concrete entity. For the same reason Socrates (the individual) does not depend on the singleton {Socrates}-i.e., it does not depend on the set but does depend on its only element-and neither does Holmes depend on Watson, even if they are compresent. 16 This approach does not solve the right-relevance problem if we are willing to accept in our models entities that are both necessary and spatiotemporal, 17 nor is it clear how the case of a literary character resulting from a previously existing tradition should be dealt with (see objection dabove). The latter objection might challenge the very idea of creation underlying the Artifactual Theory, since Thomasson would claim that different, say, Snow Whites of different authors are different fictional entities. Moreover, the theory might perhaps leave room for the creation of a character by a cultural community during some fixed intervals of time. Authors might refer to those characters (produced by some cultural community) through some adapted form of Kripke's initial baptism act. 18 To us it seems natural-at least in the context of literary fictions-to make use of the more neutral notion of codification that is also compatible with a non-Kripkean approach to the reference of singular terms, as we will discuss further on.
Our proposal, as developed below, not only provides a formal semantics for Thomasson's Artifactual Theory, but also introduces a more general notion of ontological dependence compatible with a position which on the one hand accepts that literary fictional entities are artifacts but on the other might reject Thomasson' Thomasson (1999, pp. 25-26) calls it a 'bi-dimensional' system of ontological categories. 16 For further details on Thomasson's ontology, see (Thomasson 1999, Part Two-Ontological Decisions) . 17 However, Thomasson's ontology precludes the idea that objects could be ontologically dependent on numbers. 18 See Kripke (1980) For objections to the identification and reference criteria provided by Thomasson's approach, see Kroon/Voltolini (2011, Paragraph 1. 3) and Voltolini (2006) .
From Historical requirement to historical dependence

Historical requirement and codification
As already mentioned, Thomasson links the notions of ontological dependence to a specific ontological classification. Indeed, she claims that Holmes is historically rigidly dependent not only on Conan Doyle, but also on the mental state of Conan Doyle at the time of creation. Thus, in Thomasson's approach, historical modal requirement (see [D2] above) becomes historically rigid dependence by the specification of both the author and his or her appropriate mental state during the time of creation. The idea is that not only are fictional characters abstract artifacts, created at a fixed point in time, but that part of their identity is also given by its link to the creator (this differentiates fictional characters from other abstract entities such as certain scientific concepts). Now, according to the Artifactual Theory, this fixed point in time is the time of the creation of a fictional entity, but this might give rise to the objection d mentioned in Sect. 4 that some fairy-tale characters, such as Snow White, do not appear to have been created by any specific person at any specific time. Rather, they are supported by a more or less clearly delineated process of creation and in this case the assumption of a Kripkean-baptism act does not seem to be very helpful. More generally, as thoroughly discussed by Voltolini (2006, pp. 49-64) , the possibility of a pre-existent intentional object before a fictional character is created by an author seems to undermine Thomasson's notion of creation. 19 Indeed, it is not only the case that Snow White pre-existed before Grimm's tale, but also that Holmes must have been existent as an intentional object, as an object of thought, before Conan Doyle finished his (first) work. Thus, instead of an act, it looks as if Thomasson requires that it be accepted that this act is rather a make-believe process specific to each fictional character. Unfortunately the worries do not end there, since if it is a process, the reference can not achieved by a fixed set of properties described by the correspondent make-believe: the set of properties might evolve. 20 As mentioned above, we do not share Thomasson (1999) (Kripkean) approach to identity. We cannot develop our own conception of identity here, since the main aims of the present paper relate to the task of providing a modal semantics for the notion of ontological dependence in the framework of the Artifactual Theory. The notions of individual and trans-world identity in the context of the Artifactual Theory are the subject of another publication by the authors of the present article (Fontaine and Rahman 2012) . Nevertheless, in order to address the criticism of the type raised by Voltolini we will undertake the following move:
We will not (necessarily) fix the point at which the historical dependence is defined as the time of the mental (creation) act (of the correspondent author), but rather as the point (or interval) when the first literary work by a given author was finished and made public. For reasons given below, we will call this time-point (or time-interval) the time-point of the codification act. 21 This renders sufficient and necessary conditions for the required notions of ontological dependence.
Certainly this move does not solve the problem of reference and identity. In principle, though, the definitions of ontological dependence given below seem to be compatible with both a rigid-designation approach and one that completely rejects the Kripkean framework, such as Hintikka'sworld-lines. For the general approach of the artifactual theory, however, the notion of rigid-designation is problematic, particularly in the case of negative existentials and of literary characters linked with real individuals (as in the case of Tolstoy's Napoleon) 22 .
According to our view, what the brothers Grimm did was to write, finish and make public a story describing the fictional character and by this very act-or even processa canonical fictional entity called Snow White-publicly known as Grimm's Snow White-came to be part of the world's literature. The point is that it might well be the case that before the story was written, an intentional object pre-existed as part of a preexisting story-telling process either of another author or the same author. However, for the conception of the fictional character as a public cultural ontologically dependent object, the process that culminates in the production of the story is sufficient. The different ways in which reference is established (either by Kripkean chains or by other devices) will link Grimm's Snow White with the first relevant story of those authors. The author might explicitly identify the earlier character on which his (her) codification act was based, or this reference might be inferred by the reader or an expert in literature from background knowledge (see Sect. 9). The term codification should signalize that the conception of fictional characters as ontologically dependent objects (artifacts) does not necessarily require the precise identification of a fixed mental act of creation, but only the identification of a completed linguistic act (or process) that has been made public. What the author does when he writes the story is to fix a codex, or set a canon, 23 by means of which, once the story has been written, an institutionalized 24 process of make-believe 25 is triggered that is specific to each fictional character and to the author's way of structuring that process. 26 The point of identifying the codification act is that it provides the relevant makebelieve process with a fixed reference point (or fixed reference interval), namely the 21 The term 'codification' was suggested to us by Prof. Göran Sundholm in a personal communication during his visiting professorship at the University of Lille 3-Charles-de-Gaulle from February to April 2012. In fact, Thomasson (1999, pp. 12-13) comes very close to this notion when she speaks of creations as linguistic acts. 22 In her more recent work Thomasson (2003) tackles such issues with help of the distinction between de re and de dicto pretense. In our view Hintikka's world-lines provide a more general solution. 23 Another way to see this is that the codification act provides a canonical element of a given type (as in constructive type theory) and that the definition of that canonical element associates the author with a fixed time-point. 24 By institutionalized make-believe process we mean that the codification act establishes within a cultural community a set of norms involving a specific process of make-believe. 25 For the notion of make-believe see Walton (1990) . moment (interval) when the act of writing down the story was completed. The makebelieve process can certainly continue afterwards, but the reference point is still the first codification act. When completed, each codification act by any given author yields specific fictional entities. 27 Accordingly, the codification act allows us to speak of Sophocles' Electra and of Aeschylus' Electra and provides the basis on which similarities and differences can be established. 28
[D4] [Uniform Historical Rigid Requirement] In the special case where there is a fixed time t* such that for all worlds w, R-accessible from world w 0 , and for all times t, the three conditions of historical rigid modal requirement [D2] hold, we say that X uniformly historically rigidly requires Y in w 0 . Uniform historical rigid requirement, then, is otherwise the same as historical rigid modal requirement, except that the time t* is the same for all worlds considered. In our analysis it is the uniform historical requirement that is relevant in connection with artifacts understood as ontologically dependent entities. Note that in cases of uniform historical rigid requirement as defined above, the time t* is uniquely determined: if X uniformly historically rigidly requires Y in w 0 , there is exactly one time t* satisfying the three conditions. We take literary artifacts to be in a relation of uniform historical rigid requirement par excellence: we consider their relation to their author to be so strong that in every accessible world their identity is, as it were, conditioned by a fixed time t. This is a known position in the field of the theory of literature, and one of the main tenets of Thomasson's approach 1999, p. 56) , according to which the fictional character Quijote of Cervantes and the fictional character Quijote of Menard are two different fictional entities.
Accordingly, since Sherlock Holmes uniformly historically rigidly requires Conan Doyle, we take it to be a part of Holmes's being an artifact that his time of codification remains the same in all accessible worlds in which Holmes exists. Note that we are not saying that Holmes could not have been codified (by Conan Doyle) at a different time. We are only saying that once Holmes was codified, this time serves as a fixed point of reference. Had Holmes been codified by Conan Doyle in another world, the time associated with his uniform historical rigid requirement relative to that world might very well be different. The relation of uniform historical dependence is neither transitive nor reflexive. However, if X uniformly historically rigidly requires some Y, then X also uniformly historically rigidly requires itself.
Historical dependence
Sherlock Holmes and Dr. Watson are both fictional entities that uniformly historically require Sir Arthur Conan Doyle in the actual world. Suppose, for the sake of illustration, that Holmes and Watson exist without exception in the same possible worlds at the same times, i.e., that they are 'compresent'. This implies-together with the information that both were created (codified)-that according to Definition [D4] , Holmes uniformly historically requires Watson, and Watson uniformly historically requires Holmes. So [D4] allows symmetric cases and we are confronted with objection b of the preceding section. We suggest that the notion of the dependence of a fictional entity on its creator (codifier) is captured by the notion of uniform historical rigid dependence. 29
[D5] [Uniform Historical Rigid Dependence] We say that X uniformly historically rigidly depends on Y at w 0 iff Y is a non-necessary individual such that X uniformly historically rigidly requires Y at w 0 and there is no individual Z such that both X and Y uniformly historically rigidly require Z at w 0. . 30 The relation of uniform historical rigid dependence is irreflexive and asymmetric, but it is not transitive. This definition introduces a notion of ontological priority. For example, Holmes and Watson are uniformly historically dependent on Conan Doyle, but they are not uniformly historically dependent on each other, even if compresent. Indeed, Watson cannot be D5-dependent upon Holmes since there is a Z, namely Conan Doyle, required by both in the sense of [D4]. Moreover, Conan Doyle is dependent upon his mother in the sense of [D2], but should Conan Doyle have a twin brother, Conan Doyle would not historically and rigidly depend on him (even if we assumed that such a twin brother were compresent with Conan Doyle). Similar remarks apply to Fine's counterexample of the compresence of Holmes and the singleton {Holmes} (see objection b in Sect. 4). Necessary entities are explicitly ruled out, 31 so that rightirrelevance (see objection c in Sect. 4) cannot take place. To obtain cases of uniform historical rigid dependence in the sense of definition [D5] when looking for entities satisfying the right part of the dependence relation, we must restrict our attention to individuals that are not necessary. If there are cases where we would like to consider a necessary being upon which an individual is dependent in the sense of [D5], the sense of 'dependence' would in any event, arguably, be different from that considered here. The main metaphysical assumption here is that we take it that fictional characters are the result of the codification act of contingent beings.
29 Correia (2005) stresses the fact that the notion of existential or ontological dependence is not symmetric and therefore cannot be defined as the relation 'X requires Y' (in the sense specified at the beginning of the present section). He defines an asymmetric relation of simple dependence making use of the primitive notion of grounding. The asymmetric notion with which we operate, that of uniform historical rigid dependence, is again defined using exclusively the notion of uniform historical requirement, itself admitting of symmetric cases. Our notions are intrinsically modal (in that they receive their sense in the context of a plurality of worlds), while Correia's notion of grounding is not. Simons (1987, p. 295) adds explicit restrictions to the notion of dependence, such as reflexivity and necessary entities, but his definition does not preclude dependence between compresent entities. 30 For the sake of simplicity we have restricted the definition to one entity X, but in fact we could generalize to some series of entities X 1 …X n -consider the case of joint authors. 31 A similar restriction has been deployed by Simons (1987, p. 295) .
Generic constant dependence
The relation of constant dependence is crucial for the continued existence and death of fictional characters. In this sense a fictional character depends on copies of the works of the author who created it in the first place. In this respect, constant dependence is typically generic: no single copy of a literary work alone supports the continued existence of a fictional character such that the destruction of that copy would automatically imply the annihilation of the character. Instead, constant dependence pertains to the totality of all copies of a text introducing the character. Those copies are jointly responsible for its continued existence and the character survives the destruction of any number of copies as long as at least one remains. 32 The generic nature of constant dependence serves to clarify the abstract character of literary works. Let us again quote Thomasson: A literary work is only generically dependent on some copy (or memory) of it. So although it may appear in various token copies, it cannot be identified with any of them because it may survive the destruction of any copy, provided there are more. Nor can it be classified as a scattered object where all of its copies are, because the work itself does not undergo any change in size, weight, or location if some of its copies are destroyed or moved . . . But copies of the text are the closest concrete entities on which fictional characters constantly depend. . .Because they are not constantly dependent on any particular spatiotemporal entity, there is no reason to associate them with the spatiotemporal location of any of their supporting entities. (Thomasson 1999, pp. 36-37) According to our understanding of the Artifactual approach, the abstract feature of fictional entities is linked to their generic dependence on concrete entities and to the fact that-in contrast with concrete entities-they are not constantly rigidly dependent on themselves. 33 Those individuals belonging to the set (the genus) that co-exist with X in a given world w at a given time t are said to ontologically support X in that world at that time. However the definition [D3], which captures Thomasson's own notion of generic dependence, is not sufficient; that is why, as mentioned above, Thomasson links the notion of generic dependence with a specific ontology. 32 This condition should be expressed perhaps in epistemic terms. Once brought into existence, a fictional character exists as long as at least one copy of the relevant text is known to exist by the relevant cultural community.It is, then, one of the characteristics of a fictional object that its existence is partly conditioned by our knowledge of it. This would involve a considerably more complex framework than the one developed in the present paper. 33 Thomasson (1999, p. 26) herself is less sharply cut on the issue. On the one hand, she concedes that it is trivial that everything depends on itself for its own existence, but on the other hand she writes that this is not at all useful:
Apart from its triviality, one motivation for excluding cases of self-dependence seems to be in the interest of distinguishing the so-called dependent from independent entities
The point is that reflexivity is not helpful in defining a notion of ontological dependence which is suitable for differentiating fictional from non-fictional characters.
If we are looking for a notion such that some clearly identifiable element of a set (genus) can be said to ontologically support some object X, it seems natural not to include the trivial case of the object itself or even some part of it. What we need is a set of elements such that each of these, on their own, suffices for the presence of X. Moreover, because of the generic nature of this dependence, the dependence should not be determined by one single element alone, and no particular element of should (on its own) be necessary for the ontological support of X. An important addendum in the context of an artifactual approach is that both the supporting and the supported entities are artifacts that are uniformly, historically and rigidly dependent upon one and the same entity. These considerations lead us to the following definitions:
[D6] [Generic Constant Dependence] Let ∪ {X}, where is of a size greater than 1, X / ∈ and X is not part of any Z in . X generically constantly depends on at w 0 iff the following conditions hold for all worlds w R-accessible from w 0 , and all times t:
(1) if X ∈ D w,t , then there is a Y ∈ such that Y ∈ D w,t ; (2) every Z in locally requires X in w at t; (3) there is at least one w accessible from w 0 such that X does not locally require Z i (but some Z j = Z i ) in w at t.
By condition (1), there is, for every w R-accessible from w 0 and every t, at least one supporting individual in , given that X constantly depends on . 34 By condition (2), again, each individual Z of suffices alone to support the existence of X in every world-time pair in which Z exists. Condition (3) ensures that the supported entity is not required for any entity in particular. Take for example the case of Holmes, and copies of the work as constituting the genus. The genus will not contain the fictional character Holmes itself (but copies of the work where Holmes occurs). By the second condition, every copy requires Holmes locally, that is at a given w,tpoint, although, by condition (3), it does not necessarily require the support of the copy Z i. However, it does require one of the Zs. Thus, according to condition (3), Watson is not suitable as an element of the genus that ontologically supports Holmes because he is compresent with Holmes, as is every other fictional entity of the work Sherlock Holmes (see comments to objection b in Sect. 4 above). Condition (2) rules out explicitly that parts of a whole, such as in the example of Theseus' ship generically support a given entity (see objection e in Sect. 4 above): a part of the ship (without the others) is not sufficient to ontologically support the ship. 35 34 To keep matters simple, in the present definition, we considered that the set contains objects of only one sort, namely, copies of the same relevant text (in Thomasson's terminology, copies of the same composition). However, the set might contain copies and readers, or we can think of as being a class of sets, readers and copies. 35 Definition [D6] involves a stronger link between the supported and the supporting entities than the link established in Thomasson's approach. In fact, our notions of ontological dependence do not possess the same mathematical properties as Thomasson's relations of existential dependence. The point is that Thomasson (1999, pp. 34-35) needs these properties in order to structure her underlying ontology. However, since we do not assume this ontology, our notions will not share the same properties.
Let us now add the artifactual aspect.
[D7 ] [Artifactual Generic Constant Dependence] Let ∪ {X}, where is of a size greater than 1, X / ∈ and X is not part of any Z in . X is in a relation of artifactual generic constant depence on at w 0 iff
(1) it is in a relation of generic constant dependence on ; (2) every Z in is uniformly, historically and rigidly dependent upon the same entity as X.
The preceding definitions lead to the following notions on independent and dependent entities.
7 Independent, dependent and fictional characters
[D8] [Independent Entity] The individual X is an independent entity at w 0 iff there is no set on which X generically constantly depends at w 0 .
[D9] [Artifactually Dependent Entity] We say that an object X is an artifactually dependent entity at w 0 iff the two following conditions hold:
(i) there is at least one individual Y such that X uniformly, historically and rigidly depends on Y at w 0 ; (ii) there is at least one genus set such that X is in a relation of artifactual constant generic dependence on at w 0 .
Note that definitions [D8] and [D9] involve independent and artifactually dependent entities, not literary fictional entities. Literary fictional entities are ontologically dependent entities of the actual world (in the sense of [D9]) and, according to our approach, they have the characterizing properties in the worlds (partially) described by the relevant stories.
[D10] [Literary fictional character] We say that an object X is a literary fictional character iff (1) it is an artifactually dependent entity; (2) it has the characterizing properties in the worlds (partially) described by the relevant stories. 36
In the present paper we deal with the ontological properties of a literary fictional entity, i.e., condition (1) of [D10]). In order to implement the second condition we need to examine its semantic properties, i.e., how such entities contribute to the meaning of propositions that refer to them. This would involve developing the semantics of an adequate fictionality operator, but fictional operators will not be addressed in the present paper.
Meinongians and Non-Meinongians: beyond the artifactual theory
In the above sections we developed a notion of ontological dependence compatible with the realist position of Thomasson, according to which ontologically dependent entities, including fictional entities, are as existent as ontologically independent ones. Modal Meinongians of various veins, such as Priest (2005), Berto (2008 ), or Zalta (1983 , reject this form of realism. However, it is not difficult to adapt the above definitions to the Meinongian approach. We distinguish two types of quantification: one which applies solely to independent entities, and a second, more general in scope, which applies to fictional (in the sense of [D9]) and independent entities. The difficulty is that many Meinongians might resist the idea of considering nonexistents as ontologically dependent objects. Yet in principle, there is nothing against taking mere possibilia to be artifacts. Priest and Berto, for example, seem not to reject this approach. Indeed, Priest (2011) has already developed a version of Noneism for increasing domains, that is, a modal frame extended with a domain which contains constructions. Voltolini (2006, pp. 65-100 and 187, 220 ) develops a syncretistic theory of fictional characters that combines a Neo-Meinongian approach with the Artifactual Theory. One of its main metaphysical points is, basically, that constant ontological dependence is defined as a relation between the fictional character and the (continuous) process of make-believe. It seems that our modal semantics for constant dependence could also be applied, mutatis mutandis, to Voltolini's approach. However, the problem will be to formulate the semantics in such a way that it captures the double process of makebelieve assumed by Voltolini.
One might even defend a non-Meinongian position-such as that held by Stephen Read (1995)-so that we quantify only over independent entities, although individual constants might also refer to ontologically dependent entities.
Last but not least, our definitions are also compatible with the supervaluational interpretation of inner and outer domains of Bencivenga (1986) -see Fontaine and Rahman (2012) .
Conclusions and work ahead
The main aim of the present paper was to define relevant ontological dependences in order to characterize fictional entities in a modal framework without Thomasson's assumptions of a primitive class of concrete entities.
As mentioned above, in the present paper we deal with the ontological properties of a literary fictional entity. What is now needed is an examination of its semantic properties, i.e., how such entities that result from a codification act contribute to the meaning of propositions that refer to them and how identity is to be understood in such a framework. This involves the introduction of an adequate fictionality operator, the semantics of which has been developed in an unpublished paper by Rahman and Tulenheimo (2009) , and which has been studied further in two recent papers by the authors of the present paper. In her study on identity criteria of fictional entities, Thomasson (1999) combines the Artifactual Theory with a fictionality operator. Her strategy gives rise to several objections that in our view could be solved by extending the notion of individual as described in the Artifactual Theory. This requires abandoning Kripke's semantics and casting the modal semantics in the framework of Hintikka's notion of world-lines, where an individual is understood as a (partial) function that takes as its value one object of the domain of a given world or scenario w, called the manifestation or aspect of the individual at w, t (e.g., the individual that "manifests" as a detective at w,t). 37 Although the semantics of such a conception of an ontologically dependent individual has been developed by Fontaine and Rahman (2012) in a recent paper, a thorough study that integrates the notion of ontological dependence with the fictionality operator and the notion of individuality should be undertaken in further research.
Furthermore, we have been using a model-theoretical semantics although in fact at least one of the authors is firmly convinced that the whole approach should be developed in a different framework-a dialogical one-and within the setting of a fully interpreted language, such as the type-theoretical grammar of Aarne Ranta. 38 This should provide both a theory of meaning and a theory of inferences involving fictional entities, and such an exploration is the subject of ongoing research projects. 39 
